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ABSTRAC~T

phot=*tric and electronic equipment has been devised for the

oboervaticn, prtwrrily with the 12.5-inch retractor of the Iocilillin

Observatory of The Ohio State University, of the brightness fluctuation

and color fluctuation of stars, both in the daytime and nighttime sky,

and of equivalent, or cnallor, portiona of the daytiAe sky, under a

variety of neteorological conditions. The objective ý,f the work is to

provide the basic observations (and to analyse thoee mode by other

workers) which, it is hoped, will lead to a new tool for the study of

the upper saosphere.

The basic equipmnt hu beon purchased, or fabricated in the

University shape, and is now in good operaticn. Other equipment in-

tended foa r o-1wnt of obeervations is still an ordor. Delivery

time for apectalised equip-cant in notoriously long.

The previous two quarterly reports were concerned with matter. of

instriuset dosgn, fabrication and procurement, testing and calibration.

In the present report period these activities were continued, but the

Lirst onsecutive observational results were obtained and analysed.

The investigation of the literature was completed and submitted a a

final *' aft for a separate Air Force technical report.

It has been established that an ar~a of daytime sky, 0.3 square

seconds of are in area (and thus much smaller than the tremor disk of

a star) in vurJ much steadier than a star of comparable brightness at

night. DeterRination of the upper limit of sky fluctuations wa&it

other inatramantation, but with the present basic photometric equipment,
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if the tiny cement of tht: C~y had onn-tanth the fluctuaticri m~piitude,

observed in o sto~r, it would hfive heon detected.

S~tare ha'vm been recorded Photoeioctrieaflly in the br1.cht dnylif~ht,

using d-c teOcrniqume, buzt th'i protlom of fluctuAtion study is insupeir-

able with the r'recuit wi~rluon t. nfd will present L'rAve difficulties

even with thtn fow equirnmont if one winrhes to record the entire tronor

disk ofa m tpr.

It, App*Pra UJAt rtnr!o have An "&ur-olso Abo~ut thani wmnih is dotei't-

oblo phmtoan1i,1t.rtCl1]Y Nut. :lt ViSzal1y, Dtaphrm -ma wi~ch oppoor to

aMalt tho tot.al vtosual Liruis* do noat allit all or tha l1~ ht of A star.

It n1t' I.P I-octlla its cotr~t.r~ict "IfO~hOt~et" Of a eltche1r treonr disk

relAtWA tho rAdIl.. en? tho dljk tn thnj roean total lit*ht coittaInc I

within %n art& of that rditus.



fl"41flEL Ar ADX.TISTRATION

There were no changes in parconnel rPnd no eeauntial chpngue in

administration of the contract. Xr. ;?rotheroe was put on full-time

status during the a'ner.

The only deficiency that hindere the full scope of the wor'c is the

slow delivery of equipment. Fecllities at the Univursity are adoquate

wW space at the obsorystorl' rnd tL-e At the telescope are sufficient.

The telescope and acceesorioa are in roo4 condition.

With roepect to the slow delivory of oquipmant, an attempt vwa

made early in the contr.ct period to procure an oscilloscope and A t"pe

recoreor from the undoubtedly larre cupply of such equipmet t within

govemi•nuit laboratories. It proved itpesible, huvevar, to arrenge

for ouch a iranfer of equipment, nd after cnnsiderestle delmy, funds

frta the prevent contract were comittud for its purchase. This accounts

in part for the delay in obtatnine equipment essential for the projeot.

COWIMCATZO110

There was, durtnr this report period, the usual rmount o.1 routine

correspondence concerning equipment.

rr. Hy¶¶ek gave a colloquium (May 1', 195?) rt 06e Atet.• nivwrity

of IoW4, Phylica Department, on the oubject of stellor sointi1lation.

Pr. Van Alln, choirm.in, and his staff rul •oin,71 into a apiritt.d dis-

cusslon.

D~r. Heinza Fitcoher, of t.hr, Cambrij;c ,uavarch ll:oratories, Yviited

Ula ctMillin Obseryitor-' in !1P,-y for a review of proaress to datA.

Dr. Hyne', attended the neetinj- of the Ariurican Astronomtcic

Society at Victoria, B.C., Jun, 25-21 AM ,u serently vlasteJ the tjgk

ObservAtory of the V.ivurllty of Califorita, the Nt. Wiltio' xnd ialcrAr



dipclu3-e4 f2io prot1'r, or stullgr ucitillst!,ýn vitti nww~rouj r~tr-,o;-.rb,

espuciAuy vith trr Kron nr:i -r. LgI'on of 'he Lick Uovrvaitor , both

of whomi are woll 1known fro thuir phot~onlut.4 wok.

lie Alzo Y14iti-I tho~ bhlt4 ~r-1nl ProvLrw -.rc.nd to vuft 'r. Cl1ýIo

Tom. bomeih, wi o is inl chrro a' oirtV's dorlf. 'In th- ;'Itrhtt '.tur-.i-

"clovinO; lIn co0MI:ctAl itnr býia worl, on h* 15~ trA0~L¶%, ofroe'iz

Informasl liAivon wAti c(:ntinuw, witli r. &.11 rIt. thju Nav~.- Cb1,ng-V.4-

tar,-, volto coopprftt. n - i,'i u iii "L-.1.ir ,.or -. :r, 11 1111 111

aSftOcAt*A Are stt-i'ptin4' to .Igay-AIria ta,., prL-.rt 1-'v',ln lit Uw Iat-

All Or thv Atovo vvfrno rob t liud L! .*.Ijhtvn-*- I..tvrwt. tn

tho prol-lo,.



STA:"MIrrl OF PiRCf'LUM AMiD
YMCDC C-F .ATTAiCK

Tho pro'nlen that. ccncyrns us iii thi& i, )rk ir, tho Litudy or tli(J fluct-

uations in Lri!Jitnome aind in ceolor or L~tarll:ht And 3kylt!-ht, with vpecial

emphnuic on d;Vtbijw obvvrvsti,.nr.. Thi zpucifir coiitrnct work. is to devise

and utIilize aquipront to 1: eord Pr'n rnsulyzo r~uch "'1UCtUAtLono * Tht long'-

rAnrgo pu~rpo'Io of ouch o~ torvatlon ~is to prov-iuo posoiLiu LniAis for

tho orumiy of uppor atimoophorio conditions from~ iew round,

Althoul-h MUCh J-1Alit~tiVf work ýr olrun-ly Leoon -iur by othura (And

of late * conxi.;orAble *riount or qutintitativ wiork~ Psla), I-hi~r had navvr

Lain collAted anti brrlwha to bear on ruin, uturr ot.,orv~t~r~n nt.'4nd

to Pttock the probluvi of the 'qp~ar atmopiaom.

Mtr. Iloafiall romplot*4 a survo', of W,' lituri-titr, miid nile rupc.rt,

compriolne 55 tyr4iwritton ps*os, is rn'1.y for 1'rtm Ae A r'nporato Air

Force Techncicl :vport.*

*A proli~nonry copy hin boon emit t(, Ix. loo.nx F'Lmcior, Air Forcea
Caimbridj-. !R.oarch lAt~oratorto..

It ic of conuider~blo Inturvat to ohvi'ý ox, orhn.'ntal. aUjth n:iort-

raauig conettaary of' Ll~u. skyllrht. The doyli,:ht v'xy nppcivra onstAnt to

the UYV, Of COUiwai, And o1.0 111:11t UiL.1. thIL'.0 !!, bUCAii~j U10 UY6 t~kei

in such il~rzye are., th:,t any " otnl-, -,-oint" vnrljlS -n~e Are bWP4'V 1OkI t

in thv Uitogroted 11i-.ht.

olatieta vn 'd !!ill And thkeir ruspu'ctIve :Asoctitott ns t .61motaaarch

!,Aborator-r And the Naval Ct~urvAtory rvportv, that. V.ue inky niroas of



about 70,000 and 16 square ec~onda of arc, reapectively, ahovud nc .atect-

able fluctuation&, It sttll might be thought, however, that a veritable

"point-.ourceN portion of the sky, smaller than the tremor disk of a star,

might show fluotuations sU•ilar to those of a star.

The present photometer has one daphrnap that amits but 0.3 square

econd•a of anr of sky. Accordingly, an soon an the e*uipment was reedjp

the setnch for such pousible *point-aou Ne' flutuatiow wu mada. The

four traces of fig. 1 illutrate that 0.) square seconds of sky wre very

amuh "quieter" than a star (at night) having coeyarabl. brig|tneee. The

etar wau 06769 in the Yal Catalogue of Drijht Stare (4%.•, epeotral typ

AOp altitude 430 I the norther part of U • sky) and its record is showh

in the tAo two traces (t*wo slightly different dynoda voltage#). The bot-

tom two Wacee are of 0.3 square seoconds of blue sky at elevation j00 in

the northern eky (the North Celestial Pole).

The very small fluctuations W the sky traces are vvry probably of

instrumental origin. To establish this point, an artificial constant

source was devised. This consisted of a d-j operated bulb enclosed in

the optical "ystem of the photometer, adjusted so an to give t. ame esig-

nal 3s that aiven by the very meall portioe. of the daylight sky.

11g. 2 shove, side by eide, portions of a trace of the blue sky and

of the light from the artLfiOial source. Relatively high sensitivity vws

used. It is appsvnt that iviofar as the present equipment to concerned,

no bigh (relatively) frequency fluctuations in the blue ekW are present.



711. 1. STAR TRAMS VS. BLtU SKY TRACES

40 to__ 30

8toi W 6789, 4.448 AO, at 14)° gravtion in Northern W,

., I

0.6 .oeoads Diameter Ars& of Blue SIW at 40' Elevation
in Northern 31W
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LUver frequency components do i .4 to be present (not shown in Fig. 2),

of the order of 10% and approximately 0.1 cps. Those may arise frAo wisps

of cloud and has* too thin to be detected by the eye.

Vhe tentative conclusions that can be drawn frora these observations

re that the blue sky presents a relatively constant source or background

as far as audio freqencies Are concerned, and differs markedly in this

xvspect from starlIght.

D. Size and Oradient of Star Iae•es

Th. dqtlae image of a star a s n~ull to the eyo, but there is

stronS evidince that tUie is deceptive, and that the outer 1corcnam of

light in the otar in lost to the eye because of lack of contrast with re-

speet to the bWe sk. Thisn oe-t bi tstad here until the new equip.-

ment arrives, but eaau.-se made on thc size of nighttLa. stellar L ea

are newealini.

It must be remmbered that a refractor vwa wad throuschout, and

that perfect achrmatisa is not possible in a retractor. That is, whem

the isa in in focus in the yellcv, an out-of-foow blue hale ewdita

around the 1eap. This AUt be true whenever a Iwe system is used and

hence the following aeaaures are Included, not am indicating real sise

ot a stellar tract disk, but the tloeecopi*ally distorted real trmor

disk one has to *put up vwth" whon reofrating telescopse are used. The

ue of filters is, of course, called for, and these out down the apparent

else of the tremor disk very consIderably and give an Lofse which approai.

aatse the tre tremor disk in that oolor.
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A second magitude star (type 95) was recorded successively through

the 5-m, 2-ms 1-m, 0.50-=mi 0.25--am and the 0.10-mn apertures which

coriosporA, respectively, to 226, 90, W,, 17.5, 5.8, and 3.8 seconds of

are in diueter when used in the focnl plane of the *cMiUln telescope.

With the 5-cm and 2-= openings the recorded nifAl was the saoe,

but decreased rapidly with smaller diaphrag-d, a, tabulated below#

Dia. in S Change in
seods signal (5-M-K

t, aphra of arc at ref.) Not$**

5 26 -- 12.9

2 90 0 12.9
1 3.• J6 1h.o

0.50 m 17.5 16 13. 4

0.25 xx5.8 ' 21.2

0,10 M 3.8 6o 57.9

Percent of total siAgnl represented by the no!**.

Thus, thouj.h to the eye a star under average eeeine conditions

appears to subtend an anvle of about 2 seconds of c•, the ta'ile above

eho#a that the total spread of the imtge iq actually about 50 seconds

of arc. As soon as the ackittine diaphro•- is Appreciably smaller

than this, the total siLnal froe the star is markedly decreased.

The recorded noise, on the other hand, Increases markedly. This

is most likely to be interpreted as the variabln adnittence of portions

of the "corona" of the stellar 1aam . Since scintill.•9,on 14 OtrueR

noise In the rtar ijral, the rise of this "'Alaem noise will vitiate



any xaaurea of actual scintillation unless adequately large dsp)hragms

are used. This practice of using sufficiently large diaphragms is, of

coura•, permiesible at nitht, but in thu d.ytimoa the admittance of so

much ccaeting esylight tends to rwamp out amy star signal. Fortunately,

u the previous section indicates, the blue sky backgound (actually,

foreground, sinms the blue aky is close about us) contributes a sensibly

constant d-o signal. This should make it possible to mploy a wide band-

pass vVlifier which rejeota the d-o compcnent but admits all of the

component frequencies of the stellar scintillation.

It Vas not ant ctipated at the start of this work that the "photo-

electrio star is (without color filter:) would be round to be so

very nuch larger than the apparent viouas image. Where"s the visual ob-

server would susxmxe that the image he sees comprises 95% or more of the

total light of the star, the photoelectric Assures idicate that he does

not see 20,.X% of the light of the star.

This striking result must be rechecked carefully, and the m.eaauree

repeeted in different colors. The quostion of the total #tan of a tramor

d4* has a bearing on the accuracy of mxn7 types of astronomical obseor-

vations. It ill be of considerable interest to ccttinue these obeervi-

tions Pnd to devine, if popsible, "tiophotes" at a stellar tremor disk.

It ti interesting to recall that ti a preliminary draft of the pro.

posal for this work just such mea•ures were called for. The writer

caused this to be struck out from the proposal euoeltted to the Air Force

because he felt that no o-witmen-' could be made about an observation

which seeted ifroetibly difficult to sake.
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if easures with the 12.5-inch refrwctor shov promise, the 69-

inch PWAxUc Observatory reflector ell be used to study image sizes

given by a large reflector.

"lbophotee" of stellar images would be of importanwe not qnly in

basic atronomy, but also to the entire problm of star treckinc.

C. Calibration of Disphrams

Inasmuoh a throughout te course of this work reference Is me& to

the various dtaphraees employed to admit starlight and shyliht, it is

importat to establish vith eane accuracy the actual A•nglar equivalence

of these a~erturea, especially of the araller ones.

These etght apertures wort calibrated photoelectrically by determin-

Ing the r&utioe of the sIjIalj froon i rtLfici.a constant source &AveM

by the different apertures. "he dinetero of the diaphrags were alao

measured on a measurtng engine. The photoelectric mesaurenents are to

be givens prefese, e because of the difficulty of taking into account

minor edge irronlaritlee and burrs wthch ar readily soon in the "~pieoe

of the aswing e@raine. These date are emartsed in the folloving

table #
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TAkBI I

Aperture Calibration

Dimuter, Secondo Reltie
I Anal Di orter, Photoelectric of Arc Area
Dimster s Win (5.o m -- (Photo- (Photo-
in m. angtne standard) electric) electric)

5.0 5.03 5.03 226 Loo000

2.0 2.01 2.00 90 22,000

1.0 0.99 0.95 43 5,000

0.50 o.A, 0.39 17.5 81o

0.25 0.15 0.13 5.8 95

0.10 0.11 0.08ha 3.8 39

0.050 too iregulr 0.032 L.4, 5.8
to measure

0.025 9 0.013 0.6 1.0

D. Observations of Utare in the raytio.

The relatively lare total etse of the tremor disk of a star ma

observstiona of a star in the dayt;le a (orisdable task, pArttcularly

if the total t.rommo disk is desized. Capella (mat. 0.21, t"e 00) is

just barely detectable using the ..-mm diqhrae and onry a 2 per cost

anwg in total signal is noticed when tlu 1-rn opening ti axplnyvd. in

those measure@ a yellow filter was used for obvious reus s.

These preliminary results indicate th.-t a more refined oechnique

must be soplayed if the acintillation of daytime stars is to be faithfully

recorded.
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Given belo it a liAtig• ot apjaratu3 now on hand and that which is

o4 order.

on Hand

One laboratory-constructed d-c ampltfier

?To Brith BL 9•2 d-o wplifters

One brush BL 202 Dual Chs.;j.el Oscillograph

One Brovn Recorder
(Property of McMillin Ct.oryatory)

One Atomic Instruwnt•s 1)06 HRi Volta.e Supply
(Proprty of McItilUli Cbeorvatory)

Oe Doenural Radio 715-A 4-c awfliftrr
(Prrperty of Mc~illin Otservatory)

on* Qenvral Radio 762 B Vibraticn Anabyiar

One Low •Troency M&4ntia Ts Recorder
(OA loan from the U. 3. .aval Obaervatory)

One Futaz Camra
(On loan from• Wright-Patterson Air Fotve Pase)

On Order

One Kron-,ltt Ultra low Freq~uncy Uand Pruo Filter #33O-A
(Delivery promisedo July 21)

One Tektronix Type 112 d-c Amplifier
(Delivery proxioe Aug. 15)

One Kay Vibralaer
(Delivery promised, Aug. 15)

One Dwmont 322 Double lexi Cocilloscope
(Delivery pram¶sedo Aug. 20)

One MAplVier Corp. of America 821-FM Tape Recorder
(Delivery promisedt Nov. 27)



I'. is

Am is obvious from the above, a considerabla proportion of essential squAp-

Rant is not yet on hand.

During this report period the photcmeter heod was modifiod to incor-

porate a thlad (uidding) e*epiece so placed that visual observation of

the Dta@. Image is possible uitultaneouply with ita photoelectric record-

itV. This wa found to be absolutely essential for the recordiPS of star

signals in the daytti.

??HCOk71AL CO,:sICRnTrzeN3
We have been privaLegod to obtain a pro-publicatton copy of a paper

by 8. Chan a~ek*he an stellar sointillation. Dr. Oeoftrey reller has

studied this paper and hae oemuniosttd to us the follovlna oa'wintal

PAt youa gosution I have read Chndz•aokhar•'s riecent article
entitled, #A Statistloal Theory of 5tollar 3cintillatton. II found
it extremealy interestir4 and so hae been moved to 1ook into the
matter in a little greater detatl.

'fran the obeervational point of viw some sort of theory of
stellar saintillation is highly desireble. One Viahe to give ull-
nlficanoe to the obeervations which one can make at the telescope
(shape and motion of shadow bands$ frequency of pulsations, *to.)
by usociating them with material processes occurring in the atmwo
Own. In addition, however, there are several practical oonsid-
erstlons. Suppose one has a nearly correct approziaute physical
theory of the ortgin of the sInctillattona (such as one based on
the existence of a turbulent layer of air), then one should be able
to predict tUe nature of events c'Aaered at the telescope in terts
of the physical parxaters of the theor? (thickness and heirht of
the loper, mon elseo of an eddy, meen fluctuation in density).
One might than hope to reverse the prtcees and use the observatiors
to determine the parmeters. Chandraseihar has alread made pro-
great in this direction. The theorf ihould also serve as a ruide
in shoing what new types of observition might be made vhlh would
yield more precisely and unequivosalil the aigniflosat physical

parameters. One should not ovorlook the possible lmplIcations
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¢orcerninp telescope design. For instance, we know that if seeing
t~roubles were absent, rosolution would be proportional to spertus

It appears at first Clance that the effective resolution in the
prsn of poor seeing might be in -- Of aperture for large
UrfiIoea. I do not know of anyia-iTW-ti observational data
proving or disproing this point. I m not convineed that it fol-
low theoretically from existing hypotheses. A claritfoation
would be desirable.

$Concerning existing theories# I believe the followiPg to be
true• The olr concepts are based on the notion that the atnos-
phere contains an inversion surflace at a height of several kilo.
leters. The surface was thought to be corrugated in an irregular
fuhion. An individlal corrugation was najsiderod roughly as a
cylindrical re•rqcting surface. Light from a star at the senith
passing through such a surface would be concentrated at a focal
lira at 6 distance below equal to the foea length of the co.-ru
gation. To account for the apscirg of the shadow bands, such cor-
raugticms must be 5 to 10 ca in widths The principal objeotions
to this thwry are that it does not **lsia scintillation in color,
it requre an Isprobably large difference in density between the
two sides of the retracting layer and the cylindrical refracting
'ufusaes might not have enmuh resolving power to produce sh&rp
focal lines (bands) at the diatace of the oarthe surface.

Tes three objeotions have been aspuised by Little (.4.M.
• 289 (1951)). Following idas 'of Booker and Oardon he eig-
Seets that the single refracting serface be replaced by a layor
of tbdeaent air 0.2 k thick. In this layer one places vertical
oeoveotive enmeats having widths of 5 cm and densities (and hence
refractive indices) diffaring slightly from the mean. Da€ to the
10g light path tbrosh these elaits (0.2 ka?) they can pt¢ofo

appreciable advanio1AInt or retardation of the wave front mn
iiaugh the differeace in their density from the mean is very much
Ies than the per cent or so retqired by the single layer theory.
Little iUlies that only a t•w such elements would be traversed
by an Incoming light ray btt this is scarcely eredible, since it
reqires that convective elements 00 I mters long and only 5 cm
wide be lined up accurately parallel to the incoaing rays. Xmn
if this wa" the cane for stare at the aenith, it would not be so
for stare at any distaome fro the senith.

Chandrseakhar handles this problem much mon neatly. He
ras that the disturbing eloments are roughly spherical and

have a dimeter of the order of 10 cm. (The elmenta could equally
well be semed to be cylinders with their long xes parallel to
ow another and horisontal). His whole lqyer is about 100 moters
thick. Light from a star at the sunith would thus pass through
some thousand eddies. He shows that with a plausible density
fluctuation from the mean the accusulated statistical retardation
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or advancement of the usye front is sufficient to rive scintillation
effects. Moreover, the width of te aversat corrugation In the
wave front it also about 10 cm, which Is that required to account
for the separation of ahadow bands.

"Vhandraaekhar does not toy much about what happenA to the
ligbt aft* M it lsaves the turbulant layer, but implies tOat It
travela in goeaetricAl ray perpendicularl•y away from the wave
front just below the layer. In this way he calculates the ansnular
diameter of the erage tremoa di*. He alnO acomutes the average
mplitude of a corrueation in the wave front just below the layer
and shove this to be 1800 1. He states that thie accounts for
color saintillation, but on the basis of the gaometrical props-
cation theory it does not. It La the difference in apltude for
two colors which i• )maortmt. For "n am red light thU* di!-
forence would be 11 1, and would g1" a diffarence in angle of
ony 0400h second of arv, which would scarcely be observable.

NIt aems to ae that Chandraukhar's theory rives the beat
available theory of the physical orlgin of sOetintlatonp but that
a more elaborate theory must be used to connect the nature of the
rave front which strikes the Wface of Me earth and that which
leaes the lower aide of the turbulmt layr. Mwe the size of
ae average corrugation in the wve front emerging fram the layew
LI 10 cam at adstanceof h arayof 1ight of A6CO will be

apread latarsily over at leat 8 ms which in itself would muer
the shadeow bands. On the other hand, thero are in~erterence
effects occurrtin in a statistical fashion between rays oriatlnt-
ing from diffArent corrugations, and eoe must be oonsidered

PA suitable treabnt of this propagation problem haa ovl-
deoutl been given by Docker, ,1atolife aind Bhim (Phil. Trans.
Royal Soo. A# 2% 579 (1950)). 1 hae not had c chance to 1oc
at this per, but believe that I have reproduced the essential
parts. it is based an the Franoel theory of diffraction. It tame
out that the wave front which strtkes the earth's surface ha cowr-
negationo of the @mie widths as those to the emergent front, but
the slttudea vary in a different war with the width, and with
color. The last result is Lavwhrtant, end (as Little hus alread
pointed cat) should account for color aclntillation.

NZ think this last type of analysis wil enablo 4us to explain
the behavior of the shadow bands in temo of the turbulent layer,

and an analysis of the bands should give aiuq properties of the
laor. the fluctuations in the amouat of enurgy received by a
circular area (equal to that of the tolescope objective) of the
we" fronit tr~ing the earth are eqsl to the fluotuations of the
integrated light received by a photatobe. This is what Hall at



have been tr-jing to measilre. (It occurs to me that the Fabry lens
eup which we have been using for measuring such time fluctuations

in intensity erw be undesirable. Shadov bands sweping across the
telescope objective mean shadow bands sweeping across the photo-
sensitive surface).

qWhen it comes to predicting the properties of the atellar
Image in the focal plane of the telescope (to calculate the aoze
of the tremor dise, for Instance), it is necessary to use Fraun-
hoter diffraction theory, starting vith the properties of th4 Wave
front incident on the surface of the earth. I believe this to
feaible. I have not seen ar• work in this direction by ctherpeople.9

Dr. Xaellr is nov himself looking into certain theoretioal amplots

of the problom ad Vill probably prepare a paper on it to be Ismued to

a Tethnical Report.

CONCLUL$ Z4

The ptogran Is progreesing well. The relatively long rtay of appar-

atva oouatruction is eeeenttall•e over, ad consecutive obeurvattouns are

beWin obtaind. However, slow delivery at certain item to holdlng Up

Sam* obeerfations that shnuld now logically be uads.

M1iree of the blue tky have been made a"d eve,• vae"f' smajl are.a

have been found remarkably constant in coTarison, that it, with a star

fta& i•saee, on the other hand, have been found to have constde'aLly

larger tremor disks photoelectrically tha they appear to have vtaually.
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Yutwoq W~ork

The following itume are scheduled for attack and they will be p•r-

aue4 as the weat-her and the arrival of neceseary equtipmnt pormitt

(1) An attempt to deftne a meaningful upper limit to "sky notes."

Sky note@ here In detined As any fl'uctuations over and beyond instrumental

notre, rn-ard•oen, of th• phywical cause.

(2) Det uminationi ot the stellar magnitude of Ole blue aky under

va-riois conditions.

(3) ObPerratlosr of the frequencies in tho daytijo sctntillat•Iun

of stars, in various color.s

( Fu) riuther study of the structure Of A ste•lar trmor diak under

a variety of mwteoroloe•,Iel v'oinditions.

". *' t i' i*• ' ,•.. i•.i,...., , ..l...., •

Fill .'.) , ,-$A
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